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Hypertension is one of most important risk 
factor for cardiovascular mortality & 
morbidity

Long standing uncontrolled hypertension is 
associated with damage of several 
important  organs



• 35-40% reduction in the incidence of 
stroke

• 20-25% reduction in the incidence of MI 
& 

• >50% reduction in the incidence of HF

*Neal B, MacMahon S, Chapman N; Blood Pressure Lowering Treatment 
Trialists' Collaboration. Lancet. 2000 Dec 9;356(9246):1955-64.



Hypertension is defined as level of blood 
pressure at which benefits of treatment 
outweigh the treatment costs and side 
effects of therapy*

Conventionally, hypertension is a 
sustained elevation of the systemic arterial 
pressure above normal 

*Davidson’s Principles and Practice of Medicine, 23rd edition



Global prevalence of hypertension 1.13 
billion in 2015

The overall prevalence of hypertension in 
adults 30 - 45%, with a slight male excess

Prevalence of hypertension >60% in 
people aged >60 years
Ref: Williams B, Manika G et al. 2018 ESC/ESH Guidelines for themanagement
of arterial hypertension. European Heart Journal (2018) 00, 1–98 ESC/ESH 
GUIDELINES. doi:10.1093/eurheartj/ehy339.



According to JNC 7 definition: 17.9%

According to ACC/AHA definition: 40.7%

Ref: Jessica Y. Islam, M. Mostafa Zaman, Syed Atiqul Haq, Shamim Ahmed & Zahid Al-
Quadir. Epidemiology of hypertension among Bangladeshi adults using the 2017 
ACC/AHA Hypertension Clinical Practice Guidelines and JNC 7 Guidelines. Journal of 
Human Hypertension;volume 32, pages 668–680 (2018).



Primary hypertension: no specific cause is 
identified

Secondary hypertension: hypertension due 
to an identifiable cause



Secondary cause present in approximately 
10% of adult patients with hypertension

 If a cause can be correctly diagnosed and 
treated, these patients can achieve a cure 
or experience a marked improvement in 
BP control, with reduction in CVD risk



Hypertensive urgency or emergency

Resistant hypertension

Abrupt onset of hypertension (e.g. AGN)

Exacerbation of previously controlled 
hypertension



Onset of hypertension at < 30 years

Onset of diastolic hypertension in older 
adults ≥ 65 years

Disproportionate TOD for degree of 
hypertension

Unprovoked or excessive hypokalemia



Renal parenchymal disease 

Renovascular disease 

Primary aldosteronism

Obstructive sleep apnea 

Drug or alcohol induced



Hypo- or hyperthyroidism

Cushing syndrome

Pheochromocytoma

Coarctation of aorta



Secondary cause should be suspected in 
younger patients with hypertension

However, it is not uncommon for primary 
hypertension to manifest at a younger age, 
especially in blacks

Some forms of secondary hypertension, 
such as renovascular disease, are more 
common at older age



Age group % with underlying cause

Young children (<12 years) 70 - 85 

Adolescents (12–18 years) 10–15

Young adults (19–40 years) 5–10

Middle-aged adults (41–65 
years) 

5–15

Older adults (>65 years) 5–10 



A thorough assessment of history, physical 
examination

Basic blood biochemistry including 
• Serum electrolytes
• eGFR
• TSH 

Dipstick urine analysis



History and physical examination findings 
suggestive of particular secondary cause 
are present or 

 In adults with resistant hypertension





Suggestive symptoms Personal or family history of CKD

Physical Examination • Anaemia
• Renal mass in adult polycystic CKD

Screening Tests • Decreased eGFR
• Urine dipstick : proteinuria, hematuria or 

leukocyturia

Additional/ Confirmatory 
Tests

• Renal ultrasound
• Renal biopsy may be required



Renal bruit, carotid bruit, femoral bruit

Drop in eGFR >30% after exposure to ACEi
or ARB

Atherosclerotic RAS (90%): Older, diabetic, 
smoker, H/O ASCVD, H/O flush pulmonary 
edema

Fibromuscular dysplasia(10%): young women 
with onset of hypertension <30y







Clinical Indicators • Muscle weakness, muscle cramps, tetany
• Spontaneous or diuretic-induced hypokalemia 

(50-60% patients are normokalemic)

Screening Tests Plasma aldosterone:renin ratio  under standardized 
conditions (correction of hypokalemia & withdrawal of 
aldosterone antagonists for 4-6 wks)

Additional/ 
Confirmatory Tests

• Oral sodium loading test (with 24-h urine aldosterone)
• IV saline infusion test with plasma aldosterone at 4 h 

of infusion 
• Adrenal CT scan
• Adrenal vein sampling. 





Prevalence in hypertensive patients 5–10%

Suggestive symptoms • Snoring; fitful sleep
• Breathing pauses during sleep
• Nocturia
• Daytime sleepiness 

Physical Examination • Obesity
• Neck circumference > 40 cm

Screening Tests • Berlin Questionnaire 
• Epworth Sleepiness Score 
• Overnight oximetry

Additional/Confirmatory Tests • Polysomnography





Prevalence in
hypertensive
patients

<1%

Suggestive symptoms • Headache
• Palpitation
• Sweating
• Pallor
• H/O labile hypertension

Physical Examination Orthostatic hypotension 

Screening Tests • 24-h urinary fractionated metanephrines
• Plasma metanephrines under standard conditions 

(supine position with indwelling IV cannula) 

Additional Tests CT or MRI scan of abdomen/pelvis



Prevalence in
hypertensive patients

<1%

Clinical indicators • Moon face, facial rubor, hirsutism
• Central obesity 
• Dorsal & supraclavicular fat pads
• Wide (1-cm) purple striae
• Skin atrophy
• Easy bruising
• Proximal muscle weakness

Screening Tests • Overnight 1mg dexamethasone suppression test 
• Midnight salivary cortisol
• 24-h urinary free cortisol excretion

Additional/ Confirmatory 
Tests

• High-dose dexamethasone suppression test
• Abdominal/pituitary imaging



Hypothyroidism Hyperthyroidism

Suggestive symptoms • Cold intolerance 
• Weight gain 
• Delayed relaxation of 

ankle reflex

• Heat intolerance
• Weight loss
• Tremor 
• Palpitation

Physical Examination

Screening Tests • TSH
• FT4

• TSH
• FT4

Additional/ 
Confirmatory Tests

Anti-TPO antibodies • Radioactive iodine 
uptake test

• Thyroid scan
• TSH receptor 

antibody





Clinical indicators • Delayed or absent femoral pulses
• Higher blood pressure in upper 

than lower extremities

Screening Tests • Echocardiogram
• Chest X-ray: rib notching, 3 sign

Additional/Confirmatory Tests Thoracic and abdominal CTA or MRA







Class Example

OCP Especially estrogen containing

Stimulants Amphetamine, cocaine

Immunosuppressive Cyclosporine A, glucocorticoid, fludrocortisone

Antiangiogenic Bevacizumab, sorafenib, sunitinib

Others NSAIDs, erythropoietin, anabolic steroid, herbal



 Investigations for secondary hypertension 
should generally be preceded by exclusion 
of

• Pseudoresistant hypertension & 

• Drug/substance-induced hypertension



Corrective surgery for aortic coarctation

Renal angioplasty in younger patients with 
renal artery fibromuscular dysplasia

 Immunosuppressive therapy in lupus 
nephritis

CPAP in obstructive sleep apnea



Treatment of hypo- or hyperthyroidism

Removal of an adrenal tumor for primary 
hyperaldosteronism or pheochromocytoma

Trans-sphenoidal surgery for Cushings’ 
disease



CKD stage 3 or higher or stage 1 or 2 with 
albuminuria (≥300mg/day or ACR 
≥300mg/day): ACEi (or ARB, if ACEi not 
tolerated) is reasonable to slow CKD 
progression

Primary hyperaldosteronism: MRA 
(spironolactone, eplerenone) or ENaC
blocker (amiloride) are very useful 



RAS: Optimal  management  of  
hypertension with  an  antihypertensive  
regimen  that includes  an  ACEi/ARB

Pheochromocytoma: before surgery-
phenoxybenzamine, during surgery-
sodium nitroprusside, phentolamine

 In all other cases: antihypertensive drug 
therapy like that of primary hypertension



Early diagnosis & appropriate treatment of 
secondary hypertension have the potential 
to cure hypertension or improve BP 
control/reduce medication



During every medical consultation of 
hypertensive individual a high index of 
suspicion should be present to find out a 
secondary cause




